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Background: Since limited, speciﬁc assessments of social environments have previously been used, with
the effect of a change in social interaction proving rare in previous studies, this study sought to clarify the
speciﬁc association between changes in social interaction and symptoms of dementia.
Methods: The participants were elderly people, aged > 60 years, from a suburban community. All the
participants formed part of the investigation from 2008 to 2011. The Index of Social Interaction was used
to measure social interaction among elderly people. Data of dementia were obtained from Health and
Welfare Center of local government. The chi-square test and a logistical regression analysis were used to
examine the relationship between changes in social interaction and dementia.
Results: There were 321 participants without missing data. The results showed that “reading newspa-
pers” was a positive change in social interaction in relation to the risk of dementia (odds ratio¼ 3.45,
conﬁdence interval: 1.04e11.45).
Conclusion: This study focused on changes in social interaction and found that a positive change could
help prevent dementia. Speciﬁcally, this study indicated that elderly people's engagement with the social
environment and in intellectual activities would prevent dementia.
Copyright © 2016, Taiwan Society of Geriatric Emergency & Critical Care Medicine. Published by Elsevier
Taiwan LLC. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).1. Introduction but can also be improved by their experiences in environmentalSince health is deﬁned as a state of complete physical, mental,
and social well-being1, successful aging is given greater consider-
ation on “health and disease” or “physical, mental, and social ac-
tivity.”2 Besides avoidance of disease and disability, successful aging
includes maintenance of high physical and valid cognitive function,
productive activities, and engagements with social interaction3.
Prevention of cognitive decline is very important for successful
aging4. However, elderly people's cognitive function declines with
advancing age; this is a pervasive issue in gerontology5.
In order to prevent dementia, by delaying a decline in cognitive
function, it is necessary to study the environmental factors related
to dementia. For example, Suzuki6 pointed out that cognitive
function among humans does not just decline with advancing age,re that they have no conﬂicts
ate School of Comprehensive
i, Tsukuba, Ibaraki, 305-8577,
atric Emergency & Critical Care M
censes/by-nc-nd/4.0/).contexts. Moreover, Park and Bischof7 demonstrated that engage-
ments in environments that require sustained cognitive efforts may
facilitate cognitive function. Hertzog et al8 found that environ-
mental contexts can enhance the development of cognitive func-
tion for humans both in adulthood and in old age.
Generally, the environment refers to external aspects that involve
individuals9. The social environment can be deﬁned as an in-
dividual's social background and culture10. Importantly, human be-
ings tend to set their targets,with expectations for the future, so as to
change their external environment according to their desires, rather
than, through sheer motivation, being assimilated into the external
environment.Therefore,humanscanactivelycreateandmodify their
developmental environments, based on their targets6. In social en-
vironments, this interaction is considered social interaction and can
be rated in terms of both qualitative andquantitative aspects, such as
the frequency of interaction with one's family or community10.
As mentioned above, environmental stimuli are beneﬁcial for
the prevention of dementia. For example, Zunzunegui et al11 found
that a decline in elderly people's cognitive function could be pre-
dicted by poor social interactions, infrequent participation in socialedicine. Published by Elsevier Taiwan LLC. This is an open access article under the
Link between Change in Social Interaction and Dementia 77activities, and social disengagement. In their review, Fratiglioni
et al12 found that social engagement, social activities, and physical
exercise can improve cognitive function among elderly people.
These studies implied that the stimuli within social interactions
might contribute toward the prevention of dementia.
Although social interaction has been proved as an important
factor of dementia prevention, several issues need to be studied
further. First, there are a few studies using speciﬁc assessments to
measure social interaction; therefore, speciﬁc correlates of social
interaction are not clear. Second, a few studies have focused on the
effect of a change in social interaction on the prevention of
dementia.
Thus, this study sought to clarify the speciﬁc association be-
tween changes in social interaction and symptoms of dementia.
2. Materials and methods
2.1. Design
This was a 3-year, longitudinal prospective cohort study using
data from a project implemented in a suburban area, named
“Community empowerment and care for well-being and healthy
longevity: evidence from a cohort study (CEC)13.” The “CEC”
commenced in 1991, and all the residents participated in this
investigation every 3 years.
2.2. Participants
In the baseline year (2008), 1176 elderly people without de-
mentia participated in the study. Between the period 2008 and
2011, 153 participants were excluded due to relocation and death.
Therefore, there were 1023 participants until 2011. To facilitate
analysis of complete data only, 702 individuals with missing data
were eliminated. Ultimately, 321 elderly people were retained in
the analysis, and the response rate was 31.4%.
2.3. Items of investigation
In this study, the investigation consisted of three distinct parts.
Social interaction was evaluated through the Index of Social
Interaction (ISI), which was developed to enable evaluation of
different types of social interactions among Japanese people. The ISI
contains ﬁve subscales and 18 items (Appendix 1). The Cronbach a
for the subscales ranged from 0.78 to 0.81; previous studies also
demonstrated the measure's validity and reliability10. The score on
each item was determined through the frequency indicated on the
items, and a higher score indicated a higher frequency.
Data of dementiawere obtained fromHealth andWelfare Center
of local government. Dementia was determined through a clinical
diagnosis by medical doctors and examination by professionals. If
participants were diagnosed to “have dementia” or “have symp-
toms of dementia,” they were classiﬁed as the “dementia group.”
Else, they belonged to the “normal group.”
Participants were required to indicate their age, gender, and
disease status. With regard to disease status related to the question
“were you hospitalized within the past year or do you have any
diseases that must be treated for more than 2 weeks continually?”,
participants were classiﬁed into the “disease group” or “no-disease
group,” based on their answers (i.e., “yes” or “no”).
2.4. Data analysis
The chi-square test and multiple logistical regression analysis
were used to examine the relationship between a change in social
interaction and the status of dementia.The independent variable was the change in social interaction.
The change in social interaction was considered a “negative
change” if the score on the item during the baseline year was higher
than that in the following year; else, the change was considered a
“positive change.”
The dependent variable was dementia status. Based on di-
agnoses, the participants were classiﬁed as the “dementia group”
and the “normal group.”
Age (60e74 years old¼ 0, older than 75 years¼ 1), gender
(male¼ 0, female¼ 1), and disease status (no¼ 0, yes¼ 1) were
analyzed as control variables since these might have an inﬂuence
on daily living abilities and dementia.
All procedures of analysis were conducted using the SAS 9.3, and
p< 0.05 was the accepted signiﬁcance level for all statistical results.
2.5. Ethical considerations
All participants agreed to sign an informed consent form and
were made aware that they had the right to withdraw from this
study after being notiﬁed of its objective and processes. Addition-
ally, the data were collected anonymously, and a personal identi-
ﬁcation system was used to maintain the conﬁdentiality of the
participants' personal information. This study was implemented
after being approved by the ethics committee of the University of
Tsukuba.
3. Results
3.1. Demographics on background and dementia status
Table 1 depicts the characteristics of 321 participants, and the
associations between the characteristics and dementia. With re-
gard to age, of the participants with symptoms of dementia, 22
(8.5%) were in the 60e74-year-old group and 16 (25.4%) in the
group aged > 75 years. The chi-square results revealed a signiﬁcant
association between age and symptoms of dementia (c2 ¼ 13.80,
p< 0.001). In addition, therewere no signiﬁcant results with regard
to gender, diseases, and dementia.
3.2. ISI and dementia status
Table 2 shows the chi-square results for a change in the ISI and
symptoms of dementia from 2008 to 2011. For items of the social
curiosity subscale, the chi-square results regarding dementia
symptoms and a change relating to “reading newspapers” were
signiﬁcant (c2 ¼ 5.10, p¼ 0.02).
3.3. Multidimensional analysis for the ISI and dementia status
After controlling for age, gender, and diseases, multiple logistic
regression analysis was performed to predict symptoms of de-
mentia 3 years after the change relating to ISI items. As shown in
Table 3, the change in “reading newspapers” was signiﬁcantly
related to symptoms of dementia after 3 years (odds ratio¼ 3.45).
4. Discussion
This study focused on changes in social interaction and found
that a positive change in this regard could help prevent dementia.
Although previous studies have pointed out the importance of so-
cial interaction in cognitive function, the results of this study
further suggested that continuous enrichment of social interaction
is also necessary for cognitive functioning among elderly people.
Notably, situations comprising social interaction among elderly
people were measured through a speciﬁc mode of assessment
Table 1
Association between characteristics and dementia.
Item Category Dementia (2011) N¼ 321
Yes No
n % n % n c2 p
Age (2008) 60e74 y 22 8.5 236 91.5 258 13.807 <0.001
Older than 74 y 16 25.4 47 74.6 63
Gender (2008) Male 19 11.7 144 88.3 163 0.011 0.919
Female 19 12.0 139 88.0 158
Diseases (2008) No 16 11.7 121 88.3 137 0.006 0.939
Yes 22 12.0 162 88.0 184
C. Kim et al.78during the baseline year and the year thereafter. Therefore, this
follow-up study presented a comprehensive picture of the manner
in which speciﬁc social interactions changed and how those
changes affected elderly people's dementia status.
In this study, a signiﬁcant association was found between age
and symptoms of dementia. Recent previous studies have demon-
strated that cognitive function declines with age14, and that aging is
a critical factor affecting cognitive functioning among elderly
people and apparent, early cognitive impairment could ultimately
result in dementia15. This study also supported the view that aging
is closely associated with dementia status. In addition, since theTable 2
Association between a change in social interaction and dementia.
Item Change
Yes
n
Independence
Being motivated to live PC 28
NC 10
Taking an active approach PC 32
NC 6
Being motivated to live a healthy live PC 29
NC 9
Having regular lifestyle PC 30
NC 8
Social curiosity
Reading newspapers PC 33
NC 5
Reading books PC 30
NC 8
Trying to use new equipment PC 29
NC 9
Having a hobby PC 25
NC 13
Feeling of importance PC 50
NC 51
Interaction
Communicating within family PC 31
NC 7
Communicating with nonfamily persons PC 28
NC 10
Interacting with nonfamily persons PC 24
NC 14
Participation in the society
Participating in social groups PC 25
NC 13
Participating in neighborhood affairs PC 31
NC 7
Watching television PC 37
NC 1
Having an active role in society PC 32
NC 6
Feeling of safety
Having counsel PC 30
NC 8
Having someone to give support in emergency PC 35
NC 3
* p value: chi-square test.
NC¼ negative change; PC¼ positive change.majority of previous studies on development in late adulthood also
focused on cognitive function among individuals in their 60s and
beyond16, this study might provide more evidence for examining
age as an important correlate of dementia.
With regard to the gender of participants, Gatz et al17 found a
relationship between symptoms of dementia and gender, especially
in advanced old age. The majority of the participants were in early
old age; however, the effect of gender might not be apparent at the
early stages of old age. Thus, more attention should be paid to
gender, as aging progresses.
Previous studies have shown that certain diseases are related to
functional status18,19; likewise, some chronic diseases, such as
diabetes, hypertension, and cardiovascular diseases, were found to
be important risk factors for dementia20. Despite the statistical
insigniﬁcance of the result relating to the role played by disease
prevention in dementia status in this study, disease prevention
might contribute toward the prevention of dementia.
In this study, a change in social interaction was positively in-
clined (maintenance or improvement). This study showed that the
majority of the participants had positive social interaction, and
suggested that social interaction among older adults could be
maintained or improved through efforts to interact with social
environments, even though aging is inevitable.Dementia (2011)
No Total N¼ 321
% n % c2 p*
13.2 184 86.8 212 1.122 0.290
9.2 99 90.8 109
14.6 188 85.5 220 4.911 0.027
5.9 95 94.1 101
12.9 196 87.1 225 0.796 0.372
9.4 87 90.6 96
13.0 201 87.0 231 1.042 0.307
8.9 82 91.1 90
10.8 273 89.2 306 5.097 0.024
33.3 10 66.7 15
12.0 220 88.0 250 0.028 0.866
11.3 63 19.6 71
14.2 175 85.8 204 3.032 0.082
7.7 108 92.3 117
13.0 116 89.9 192 0.641 0.424
10.1 167 87.0 129
13.9 311 86.2 361 4.214 0.040
20.1 203 60.5 254
11.1 249 88.9 280 1.125 0.289
17.1 34 82.9 41
11.5 216 88.5 244 0.128 0.720
13.0 67 87.0 77
12.2 172 87.8 196 0.080 0.778
11.2 111 88.8 125
11.9 186 88.2 211 0.000 0.994
11.8 97 88.2 110
13.6 197 86.4 228 2.332 0.120
7.5 86 92.5 93
11.9 275 88.1 312 0.005 0.945
11.1 8 88.9 9
12.4 226 87.6 258 0.402 0.526
9.5 57 90.5 63
11.5 232 88.6 262 0.205 0.651
13.6 51 86.4 59
12.9 236 87.1 271 1.934 0.164
6.0 47 94.0 50
Table 3
Multiple logistic results for dementia.
Variables OR 95% CI N¼ 321
p
Reading newspapers 3.45 1.04 11.45 0.035
Age 0.29 0.14 0.60 0.001
Gender 1.15 0.56 2.34 0.707
Diseases 0.90 0.44 1.85 0.775
Multiple logistic analysis.
Reading newspapers: contrast¼ positive change.
Age: contrast¼ 60e74 y.
Gender: contrast¼male.
Diseases: contrast¼ no diseases.
Control variables: age, gender, and diseases.
CI¼ conﬁdence interval; OR¼ odds ratio.
Link between Change in Social Interaction and Dementia 79Many previous studies have demonstrated an association be-
tween social interaction and functional capacity among older in-
dividuals. For example, Kawachi and Berkman21 surmised that
social interaction has a positive inﬂuence on mental health. In
their study, Bassuk et al22 and Glei et al23 concluded that social
disengagement is a risk factor for cognitive impairment among
elderly people. Seeman24 reviewed studies focused on social en-
vironments and concluded that connection with family, friends,
and neighbors, or engaging in social activities could contribute
toward cognitive function. Furthermore, a review of previous
studies on dementia also concluded that leisure activity was
signiﬁcantly associated with dementia, and that mental and
physical activities could protect against cognitive decline and
dementia12,25.
The results of the 3-year longitudinal study revealed that
advanced intellectual activity, such as “reading newspapers,”
played a signiﬁcant role in the decline of dementia symptoms.
Although developments in society are associated with changes in
the use of social media, especially information technology, news-
papers are still a primary mode of accessing social information for
older people26. Therefore, “reading newspapers” is not only an in-
tellectual activity, but also a way of interacting with the social
environment. This result corresponded with those of previous
studies and suggested the importance of social interaction,
including intellectual activities.1. Independence
Motivation to live “Do you have motivation to live an act
Taking an active approach “Do you take an active approach towa
Being motivated to live a healthy live “Are you motivated to live a healthy li
Having regular lifestyle “Do you have a regular or routine lifes
2. Social curiosity
Reading newspapers “Do you read newspapers regularly?”
Reading books “Do you read books or magazines regu
Try to use new equipment “Do you try to use new equipment like
Having a hobby “Do you have any hobby?”
Feeling of importance “Do you have feeling of importance in
3. Interaction
Communication within the family “Do you often communicate with your
Communication with non-family persons “Do you communicate with nonfamily
Interaction with nonfamily persons “Do you interact with nonfamily perso
4. Participation in the society
Participation in social groups “Do you have chance to participate in
Watching television “Do you watch television?”
Participation in neighborhood affairs “Do you have chance to participate in
neighborhood affairs?”
Having an active role in society “Do you have an active role in the soci
5. Feeling of safety
Having counsel “Do you have someone to counsel with
difﬁcult situation?”
Having someone to give support
in emergency
“Do you have someone to support youHowever, one point should be mentioned. This study revealed
an adverse result for the item “taking an active approach.” It means
that the proportion of dementia within the positive-change group,
whose members subscribed to “taking an active approach,” was
larger than that within the negative-change group. A possible sta-
tistical reason for this result is that the number of elderly people in
the positive-change group was much larger than that in the
negative-change group.
There were three originalities in this study. First, this was a
longitudinal study focusing on a change in social interaction, rather
than on a temporary social interaction situation. Thus, the results
could enrich evidence supporting the association between social
interaction and dementia. Second, the measurement of social
interaction was multidimensional; this provided rich stimulation
from the environment and represented the dynamic nature of older
people's daily lives. The study examined particular associations
between social interaction and dementia.
Limitations of this study should also be mentioned. First, only
one suburban area was investigated. Second, the decline in the
response rate was inevitable. Therefore, the deﬁciency of the data
may potentially bias the study and limit the generalization of the
ﬁndings in this study. In addition, more confounding factors that
can affect cognitive function with social interaction should be
considered in further studies.
In conclusion, this study focused on changes in social interaction
and found that a positive change in this regard may help prevent
dementia. This study also showed that elderly people's active and
consistent engagement in social and intellectual activities would
effectively prevent dementia.Acknowledgments
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Research (26590107, 26285130).Appendix 1. Index of Social Interaction.ive lifestyle?” (1) Always (2) often (3) sometimes (4) rare
rd your life?” (1) Always (2) often (3) sometimes (4) rare
fe?” (1) Always (2) often (3) sometimes (4) rare
tyle?” (1) Always (2) often (3) sometimes (4) rare
(1) Every day (2) twice a week (3) once a week (4) rare
larly?” (1) Every day (2) twice a week (3) once a week (4) rare
a video?” (1) Always (2) often (3) sometimes (4) rare
(1) Always (2) often (3) sometimes (4) rare
the society?” (1) Always (2) often (3) sometimes (4) rare
family members?” (1) Every day (2) twice a week (3) once a week (4) rare
persons regularly?” (1) Every day (2) twice a week (3) once a week (4) rare
ns regularly?” (1) Every day (2) twice a week (3) once a week (4) rare
social groups?” (1) Every day (2) twice a week (3) once a week (4) rare
(1) Every day (2) twice a week (3) once a week (4) rare
your (1) Always (2) often (3) sometimes (4) rare
ety or social affairs?” (1) Always (2) often (3) sometimes (4) rare
in (1) Always (2) often (3) sometimes (4) rare
in emergency?” (1) Always (2) often (3) sometimes (4) rare
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